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(57)Abstract 

PURPOSE: To provide a magnetic garnet single-crystal film for MSSW element and its production method in which 
the difference of lattice constant against that of a base substrate generates small transition and its crystallization 
is high even when a film is_thick. 

CONSTITUTION: In a magnetic garnet single-crystal film that is grown through a liquid epitaxial growth on a 
nonmagnetic garnet single-crystal substrate having a different lattice constant, the film is formed on the 
nonmagnetic garnet single- crystal substrate by means of an intermediate layer whose crystallization is low in 
comparison with the magnetic garnet single-crystal film. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach by the magnetic garnet 
single crystal film used as a surface magnetostatic wave component ingredient, and its liquid phase 
epitaxy. 
[0002] 

[Description of the Prior Art] as a charge of surface magnetostatic wave (MSSW is called hereafter) 
component material, the magnetic garnet single crystal film expressed with molecular formula R+33 
M+350-212 (however, R - such mixture;M, such as rare earth elements of calcium, Bi, Sc, Y, and 
others, - mixture, such as Fe or Fe, and Ga, aluminum, Si) is used, especially -- R ~ Y - M - Fe 
it is - Y -- three -- Fe -- five -- O - 12 (it is hereafter described as YIG) - magnetostatic -- a wave -- 
a component — an ingredient — ****** — the engine performance — expressing — ferromagnetic 
resonance (FMR) half-value width (deltaH) - being small -- a sake - good - using - having - 
**** . And liquid phase epitaxy is known as the main manufacture approaches of this magnetic 
garnet single crystal film. 

[0003] The manufacture approach of the YIG single crystal film by this liquid phase epitaxy is as 
follows. Namely, Y2 03 which is the oxide of the element which constitutes YIG in the crucible 
made from platinum first arranged in a vertical mold heating furnace at predetermined conditions 
and Fe 203 PbO as a solvent, and B-2 03 It is filled up, and homogenizes and solution-izes at about 
1200 degrees C. Next, this solution is held to the temperature between the liquidus line and the 
solidus line, i.e., the constant temperature around about 900 degrees C, and it changes into a 
supercooling condition. Then, the YIG single crystal film is obtained on the front face of a substrate 
substrate by raising the predetermined time YIG single crystal film, being immersed and rotating 
SOGd3 Gal2 (GGG is called hereafter) substrate prepared as a substrate substrate into this solution 
in a fixed location. 
[0004] 

[Problem(s) to be Solved by the Invention] A MSSW component uses mutually the magnetostatic 
wave which is impressing so that it may become parallel to the magnetic garnet single crystal film, 
and spreads a perpendicular magnetic field and perpendicular microwave perpendicularly to the 
magnetic garnet single crystal film. 

[0005] Since the refractive indexes of this magnetic garnet single crystal film and a substrate 
substrate differ, when the thickness of the magnetic garnet single crystal film is thin, the reflection 
from the interface of this single crystal film and a substrate substrate takes place, and it becomes the 
cause of a noise. For this reason, it is necessary to thicken this magnetic garnet single crystal film. 
However, when it is the hetero epitaxy from which the lattice constant of a substrate substrate and 
the single crystal film differs, the single crystal film will receive stress of a certain kind from a 
substrate substrate by the difference in this lattice constant. For example, in the case of YIG, since 
the lattice constant is smaller than GGG, the single crystal film of YIG receives a tensile stress from 
a substrate substrate. This stress is accumulated as the single crystal film accumulates and goes, by a 
certain single crystal thickness (critical thickness), produces a rearrangement and eases. Or the single 
crystal film may curve depending on the case, or a crack may enter. Thus, since the single crystal 
film which consists of one layer with the thick thickness formed by the liquid-phase-epitaxial 
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method turned into film containing a rearrangement, and it curved depending on the case or the crack 
entered, it had the trouble that it was unsuitable as a charge of MSSW component material. 
[0006] Then, although it is necessary to make the difference in this lattice constant small, how other 
elements permute the configuration element of the magnetic garnet single crystal film can be 
considered as an approach of amending this lattice constant. However, by this approach, it 
segregated in the growth direction, without necessarily distributing a permutation element uniformly, 
and had the trouble said that half-value width (deltaH) worsens. 

[0007] Then, the purpose of this invention has little transition by the difference in the lattice constant 
of the magnetic garnet single crystal film and substrate substrate which were formed also when 
thickness was thick, and it is to offer the crystalline magnetic garnet single crystal film and its 
crystalline manufacture approach for high MSSW components. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the magnetic 
garnet single crystal film with which the magnetic garnet single crystal film of this invention grew 
up the magnetic garnet single crystal film on the nonmagnetic garnet single crystal substrate with 
which lattice constants differ by liquid phase epitaxy, it is characterized by forming the magnetic 
garnet single crystal film through a crystalline low interlayer as compared with said magnetic garnet 
single crystal film on a nonmagnetic garnet single crystal substrate. 

[0009] And the above-mentioned crystalline low interlayer is the magnetic garnet of the same 
presentation as the magnetic garnet single crystal film formed on it, or a different presentation, or the 
periodic table. It is characterized by consisting of one kind chosen from the oxide of the element of 
an III group or IV group. 

[0010] Moreover, in the manufacture approach of the magnetic garnet single crystal film of growing 
up the magnetic garnet single crystal film on the nonmagnetic garnet single crystal substrate with 
which lattice constants differ by liquid phase epitaxy, after the manufacture approach of the 
magnetic garnet single crystal film of this invention forms a crystalline low interlayer on a 
nonmagnetic garnet single crystal substrate as compared with said magnetic garnet single crystal 
film, it is characterized by forming said magnetic garnet single crystal film on this interlayer. 
[001 1] And the approach of forming a crystalline low interlayer on a nonmagnetic garnet single 
crystal substrate The magnetic garnet of the same presentation is grown up by liquid phase epitaxy at 
temperature lower than the growth temperature of the magnetic garnet single crystal film formed on 
this interlayer, The magnetic garnet in which a presentation differs from the magnetic garnet single 
crystal film formed on this interlayer is grown up by liquid phase epitaxy, Si02 Making it grow up 
with an epitaxial grown method, or the periodic table It is characterized by consisting of making one 
kind chosen from the oxide of the element of an III group or IV group form by the spatter. 
[0012] 

[Function] The manufacture approach of the magnetic garnet single crystal film of this invention 
forms the crystalline magnetic high garnet single crystal film on it, after forming a crystalline low 
interlayer first on a substrate substrate. For this reason, the stress generated since the lattice constants 
of the magnetic garnet single crystal film and substrate substrate which were formed differ is 
absorbed and eased by the interlayer on a substrate substrate. Therefore, the magnetic garnet single 
crystal film formed on the interlayer turns into crystalline high film with little transition, even when 
the thickness is thick. 
[0013] 

[Example] Hereafter, the example is explained about the magnetic garnet single crystal film and its 
manufacture approach of this invention. 

[0014] (Example 1) Y2 03 which is the oxide of the element which constitutes YIG, and Fe 203 
PbO as a solvent, and B-2 03 After having arranged the crucible made from platinum with which it 
was filled up in the predetermined location in a vertical mold heating furnace, at about 1200 degrees 
C, it homogenized and it was solution-ized. Next, it was the temperature between the liquidus line 
and the solidus line, and this solution was held to temperature lower about 30 degrees C than the 
usual YIG training temperature, i.e., the constant temperature around about 870 degrees C, and was 
changed into the supercooling condition. Then, after growing up the predetermined time magnetism 
garnet and forming a crystalline low interlayer, being immersed and rotating the GGG substrate 
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prepared as a substrate substrate into this solution in a fixed location, the solution which pulled up 
the substrate substrate and has adhered on an interlayer f s magnetic garnet film was shaken off 
according to the centrifugal force, carrying out high-speed rotation. Next, after raising the solution 
temperature in platinum crucible to about 900 degrees C and stabilizing it, the magnetic garnet single 
crystal film was raised on the predetermined time interlayer, being immersed again and rotating the 
substrate substrate which formed an interlayer's magnetic garnet previously in this solution in a fixed 
location. Then, swing OFF obtained the magnetic garnet single crystal film for the solution which 
pulled up the substrate substrate and has adhered on the magnetic garnet single crystal film 
according to the centrifugal force, carrying out high-speed rotation. 

[0015] The above approach was repeated and interlayer thickness and the thickness of the magnetic 
garnet single crystal film obtained four kinds of magnetic garnet single crystal film, 5 micrometers / 
20 micrometers, 10 micrometers / 40 micrometers, 15 micrometers / 60 micrometers, 20 
micrometers / 80 micrometers, respectively. Moreover, the magnetic garnet single crystal film of the 
monolayer whose thickness is 25 micrometers, 50 micrometers, 75 micrometers, and 100 
micrometers was obtained on the raw material (a raw material 1 is called hereafter) and the 
temperature conditions of having the same presentation as an example 1 as a conventional example 
for a comparison. 

[0016] (Example 2) One set of the vertical mold heating furnace which has two or more reactor core 
tubes was prepared. First, the outline of this vertical mold heating furnace is explained. Drawing 1 is 
the perspective view showing the outline structure of this vertical mold heating furnace, and consists 
of an up preheating furnace A and a lower melting furnace B. 

[0017] In this drawing, la, 2a, 3a, and 4a show the furnace^body which has a vertical mold tubed 
reactor core tube inside, respectively, and form the up preheating furnace A combining furnace 
bodies la, 2a, 3a, and 4a. 1 1 is a bearing bar driven in the hand of cut or the vertical direction of 
right reverse while supporting the substrate holder which holds a substrate substrate in a reactor core 
tube. Moreover, 12 is a maintenance base which carries out maintenance immobilization of the up 
preheating furnace A. Moreover, lb, 2b, and 3b and 4b show the furnace body which has a vertical 
mold tubed reactor core tube, respectively, and form the lower melting furnace B combining furnace 
body lb, 2b, and 3b and 4b. The cylinder which 13 holds the lower melting furnace B, and is made 
to go up and down, and 14 are rollers made to rotate the lower melting furnace B. 
[0018] Thus, by doubling the up preheating furnace A and the lower fusion furnace B which were 
divided, a furnace can consist of a reactor core tube in the furnace body of the arbitration prepared in 
the up preheating furnace A, and a reactor core tube in the furnace body of the arbitration prepared in 
the lower melting furnace B. Moreover, the controllable heater is formed independently in the 
perimeter of the reactor core tube in each furnace body, respectively. 

[0019] Next, the formation process of the magnetic garnet single crystal film using this vertical mold 
heating furnace is explained. First, the cylinder 13 was dropped and the up preheating furnace A and 
the lower melting furnace B were made to separate. Next, it is Y2 03, although the crucible made 
from platinum is filled up with a raw material 1, it arranges in the predetermined location in the 
reactor core tube of furnace body 2b and the configuration raw material is still the same as an 
example 1. Fe 203 Another crucible made from platinum was filled up with the raw material (a raw 
material 2 is called hereafter) into which the ratio was changed, and it has arranged in the 
predetermined location in the reactor core tube of furnace body lb. Then, the lower melting furnace 
B was raised in the cylinder 13, and it doubled with the up preheating furnace A. Next, furnace 
bodies la, lb, and 2a and the reactor core tube of 2b were heated, respectively, and it homogenized 
and solution-ized at about 1200 degrees C like the example 1. Next, these solutions were held to the 
temperature between the liquidus line and the solidus line, i.e., the constant temperature around 
about 900 degrees C, and it changed into the supercooling condition. 

[0020] Next, after raising the predetermined time magnetism garnet single crystal film and forming 
an interlayer, being immersed and rotating the GGG substrate prepared as a substrate substrate into 
the solution of the raw material 2 in the reactor core tube of furnace body lb in a fixed location, 
carrying out high-speed rotation, the substrate substrate was pulled up in furnace body la, and the 
adhesion solution on an interlayer's magnetic garnet film was shaken off according to the centrifugal 
force. 
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[0021] Then, after dropping the lower melting furnace B in a cylinder 13, 90 degrees of lower 
melting furnaces B were rotated by the motor (not shown) through the roller 14 so that furnace body 
2b of the lower melting furnace B might come just under furnace body la of the up preheating 
furnace A. Then, the lower melting furnace B was raised in the cylinder 13, and the furnace 
consisted of a reactor core tube of furnace body la, and a reactor core tube of furnace body 2b 
together with the up preheating furnace A. Then, after stabilizing temperature further, the magnetic 
garnet single crystal film was raised on the predetermined time interlayer, being immersed again and 
rotating the substrate substrate which the substrate substrate currently held in the reactor core tube of 
furnace body la was dropped, and formed an interlay er's magnetic garnet single crystal film in the 
solution of a raw material 1 in a fixed location. Then, swing OFF obtained the 40-micrometer 
magnetic garnet single crystal film for the solution which pulled up the substrate substrate and has 
adhered to the magnetic garnet single crystal film on the 10-micrometer interlayer according to the 
centrifugal force, carrying out high-speed rotation. 

[0022] (Example 3) The magnetic garnet single crystal film was formed like the example 2 using the 
vertical mold heating furnace which has two or more reactor core tubes. That is, the cylinder 13 was 
dropped and the up preheating furnace A and the lower melting furnace B were made to separate 
first. Next, the crucible made from platinum is filled up with a raw material 1 , and it arranges in the 
predetermined location in the reactor core tube of furnace body 2b, and is Si02 further. Another 
crucible made from platinum was filled up with the raw material for single crystals, and it has 
arranged in the predetermined location in the reactor core tube of furnace body lb. Then, the furnace 
bodies la, lb, and 2a after raising the lower melting furnace B in a cylinder 13 and doubling with the 
up preheating furnace A, and the reactor core tube of 2b were heated, respectively, and after 
homogenizing and solution-izing, these solutions were held to the constant temperature between the 
liquidus line and the solidus line, and it changed into the supercooling condition. 
[0023] Next, Si02 in the reactor core tube of furnace body lb It is predetermined time Si02, being 
immersed and rotating the GGG substrate prepared as a substrate substrate into the solution of the 
raw material for single crystals in a fixed location. A substrate substrate is pulled up in furnace body 
la, carrying out high-speed rotation, after raising the single crystal film and forming an interlayer, 
and it is Si02 of an interlayer. The adhesion solution on **** was shaken off according to the 
centrifugal force. 

[0024] Then, after dropping the lower melting furnace B in a cylinder 13, 90 degrees of lower 
melting furnaces B boiled so that furnace body 2b of the lower melting furnace B may come just 
under furnace body la of the up preheating furnace A were rotated by the motor (not shown) through 
the roller 14. Then, the lower melting furnace B was raised in the cylinder 13, and the furnace 
consisted of a reactor core tube of furnace body la, and a reactor core tube of fiirnace body 2b 
together with the up preheating furnace A. Then, the substrate substrate currently held in the reactor 
core tube of furnace body la after stabilizing temperature at about 900 degrees C further is dropped, 
and it is Si02 of an interlayer in the solution of a raw material 1. The magnetic garnet single crystal 
film was raised on the predetermined time interlayer, being immersed and rotating the substrate 
substrate in which the single crystal film was formed in a fixed location. Then, swing OFF obtained 
the 40-micrometer magnetic garnet single crystal film for the solution which pulled up the substrate 
substrate and has adhered to the magnetic garnet single crystal film on the 10-micrometer interlayer 
according to the centrifugal force, carrying out high-speed rotation. 

[0025] (Example 4) It is Ce02 first on the GGG substrate prepared as a substrate substrate. The 
ceramics is used as a target ingredient and it is Ar-02. A spatter is performed by making mixed gas 
into sputtering gas, and it is Ce02. It was made to deposit and the interlayer was formed. In addition, 
the temperature of the substrate substrate under spatter is Ce02 made to deposit while keeping at 
300-500 degrees C here. It heat-treated at about 600 degrees C. 

[0026] Next, the crucible made from platinum arranged in a vertical mold heating furnace was filled 
up with the raw material 1, and it homogenized and solution-ized at about 1200 degrees C. Next, this 
solution was held to the temperature between the liquidus line and the solidus line, i.e., the constant 
temperature around about 900 degrees C, and it changed into the supercooling condition. Then, it is 
Ce02 previously in this solution. The predetermined time magnetism garnet single crystal film was 
raised being immersed and rotating the substrate substrate made to deposit in a fixed location. Then, 
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swing OFF obtained the 40-micrometer magnetic garnet single crystal film for the solution which 
pulled up the substrate substrate and has adhered to the magnetic garnet single crystal film on the 10- 
micrometer interlayer according to the centrifugal force, carrying out high-speed rotation. 
[0027] The comparison with what was formed by the conventional approach shows the pit 
consistency of the magnetic garnet single crystal film formed in Table 1 in the above examples 1-4. 



[0028] 
Table 1] 
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[0029] The pit consistency of the magnetic garnet single crystal film of this invention formed 
through the crystalline low interlayer on the GGG substrate is decreasing sharply as compared with it 
of the conventional magnetic garnet single crystal film as shown in Table 1. Moreover, when 
thickness of a magnetic garnet single crystal is thickened, in the case of this invention, it hardly 
increases to a pit consistency increasing rapidly conventionally. 

[0030] In addition, in the above-mentioned example 2 and an example 3, although one set of the 
vertical mold heating furnace which has two or more reactor core tubes as a training furnace of the 
single crystal film is used, this is for softening the thermal shock which joins the substrate substrate 
in which the interlayer was formed. Therefore, the various liquid-phase-epitaxial training furnaces of 
using two vertical mold heating furnaces which consist of a single reactor core tube can be used by 
carrying out the consideration. 

[0031] moreover, the above-mentioned example 4 ~ setting ~ Ce02 what is limited only to this 
although a spatter is carried out and being considered as the interlayer — it is not - Y2 03 Or In 203 
etc. — the spatter of the one kind chosen from the oxide of the element of a periodic table III group or 
IV group was carried out, and the effectiveness same also as an interlayer was acquired. 
[0032] 

[Effect of the Invention] By the above explanation, after forming a crystalline low interlayer first on 
a substrate substrate, the magnetic garnet single crystal film and its manufacture approach of this 
invention form the crystalline magnetic high garnet single crystal film on it, so that clearly. For this 
reason, the stress generated since the lattice constants of the magnetic garnet single crystal film and 
substrate substrate which were formed differ is absorbed and eased by the interlayer on a substrate 
substrate. Therefore, the magnetic garnet single crystal film of this invention becomes the crystalline 
high thing which has few transition, when the thickness is thick, and it is suitable as an object for 
MSSW devices. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the magnetic garnet single crystal film characterized by forming the magnetic garnet 
single crystal film through a crystalline low interlayer as compared with said magnetic garnet single 
crystal film in the magnetic garnet single crystal film which grew up the magnetic garnet single 
crystal film on the nonmagnetic garnet single crystal substrate with which lattice constants differ by 
liquid phase epitaxy on a nonmagnetic garnet single crystal substrate. 

[Claim 2] A crystalline low interlayer is magnetic garnet single crystal film according to claim 1 
characterized by consisting of a magnetic garnet of the same presentation as the magnetic garnet 
single crystal film formed on it. 

[Claim 3] For said magnetic garnet single crystal film formed on it, a crystalline low interlayer is 
magnetic garnet single crystal film according to claim 1 characterized by consisting of a magnetic 
garnet from which a presentation differs. 

[Claim 4] A crystalline low interlayer is the periodic table. Magnetic garnet single crystal film 
according to claim 1 characterized by consisting of one kind chosen from the oxide of the element of 
an III group or IV group. 

[Claim 5] The manufacture approach of the magnetic garnet single crystal film characterized by 
forming the magnetic garnet single crystal film on this interlayer in the manufacture approach of the 
magnetic garnet single crystal film of growing up the magnetic garnet single crystal film on the 
nonmagnetic garnet single crystal substrate with which lattice constants differ by liquid phase 
epitaxy after forming a crystalline low interlayer on a nonmagnetic garnet single crystal substrate as 
compared with said magnetic garnet single crystal film. 

[Claim 6] The approach of forming a crystalline low interlayer on a nonmagnetic garnet single 
crystal substrate is the manufacture approach of the magnetic garnet single crystal film according to 
claim 5 characterized by consisting of growing up the magnetic garnet of the same presentation by 
liquid phase epitaxy at temperature lower than the growth temperature of the magnetic garnet single 
crystal film formed on this interlayer. 

[Claim 7] For the magnetic garnet single crystal film formed on this interlayer, the approach of 
forming a crystalline low interlayer on a nonmagnetic garnet single crystal substrate is the 
manufacture approach of the magnetic garnet single crystal film according to claim 5 characterized 
by consisting of growing up the magnetic garnet from which a presentation differs by liquid phase 
epitaxy. 

[Claim 8] The approach of forming a crystalline low interlayer on a nonmagnetic garnet single 
crystal substrate is Si02. The manufacture approach of the magnetic garnet single crystal film 
according to claim 5 characterized by consisting of making it grow up by liquid phase epitaxy. 
[Claim 9] The approach of forming a crystalline low interlayer on a nonmagnetic garnet single 
crystal substrate is the periodic table. The manufacture approach of the magnetic garnet single 
crystal film according to claim 5 characterized by consisting of making one kind chosen from the 
oxide of the element of an III group or IV group form by the spatter. 



[Translation done.] 
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[0 00 3] COmmx-ti iilris+JlfSM&lCjzZY I 
G*igSM©S^*ffi«JWT©il , 3-C*S. IQJi5. St* 

I G^^STC^C^t^-C^-SY, O i , Fe, O 
, ^mmtOXOPbO. B, O, t*ftiML. mi2 

*mt®im.<DV&(Du&.. o o -cmm.<o- mm 
rmmmtLxmmotcGd, g&> o„ (ot. gg 
^b#rby i Gmm^mo^^n k ocitcto, Tta 

SK©«Bi«:Y I G*tiUMI«*«. 
[0 0 0 4] 

[^*5«*LJ:^i-r5^Si] MSSW^ti. £^ 

sjgK*f LtiiiSKea l -c^ < mm^mt z © 

[000 5] C ©iBEli^-* » h^SJSiTfi!!^© 

m*mtst* y c ©jw£h& tTf&mmvnmfr h ©sw 

sAXVW&tUZ. C<Dtcib. C©fiStt^/- 

S i #tefiE©^^»36*Sft 5^aif$+->-0 

6*-5a©lE* ; &SW5C iJCiftS. m«. YIG© 
J§£. GGG«t9«^»J>S/jNSt^cd!)YIG©^Bi 

£#*5„ C©«KfR«xf^*-> + ^ftt?^fiSL,fc^ 



(3) 

3 

jscdjio i jf*> h ttz>m&ikmt$itiL<j>\ -3 tern t & 
[0006] -ec-c. c©*m£»©ac»*>j^ < -r* 

t4#-* ? h#i!Sa^cD^fi)OT^*f6©7C^T?gjftTi 
*-ffi*i#^6tvS. L;frLC©;frftrttBft^#£&r 
l/fe— ftK^li-rtCfiSS^KliftfL/. ¥tUB (A 

h) im<teztmwm**m{s-c\.*fc. io 
[0007] -ec-c. ##s?u©sft«. &m<Dm^tg>& 

KkJfrat,/d»te#-*-;> MM£,flJg£Ti&*«<!:©t& 
^it©auK«fcSlte^*iiJ>/«t< > *SJI14©i6<,>MS S 
WS£^B©S8tt#-** hiJMSIII&fe ©!?&:£*£ 

[0008] 

[^S4«?9i-rsrc«t)©^e] -klEgWSrj&S? 
«>. *^9l©fiStt^-^-^ h#*Sillgtt> 

I- ilMgHUfciBtf f * * V * ^fiSSS-C4S^»©S 
%-2>#^tt^-^f h*MSS«±tCfi£S$-S/tfi8Ett*- 20 

£ HIS £ it® L TteStt©i6l >4>ira£/M/ f 3 *i 

[ o o o 9 ] * i/T . ±ia!s^i4©ei,»i'ra)i«. -e© 
i>t»& &&*©»&#--* » k stcttmmm m 

K£fc«lv^7c«©&{L*llJ: •? jltfftfc 1 agC*>e.& 
[0010] */c. #HB>!©fiB14#-* 2- MIMSJUg© 30 

•t- ^fi)fegs-c^^©s&s#jstt^-*f hrnmn, 

J&S-f SflBtetf-* * h¥ttaJR©J£fta£<I: 0 ffic^fi 40 
ftr PHttJi&DflBtttf ? h 4fSffii e # * f r ;H$ 

gST^gstici. SE*raa©±«:jB«-r5fflft# 

faxear+^+^BESffi-CfiKSS-eSCi. SiO, * 
[0 0 12] 

[ ] *mi<Dm<±*}- *y b m£gkm<D$m-m£ so 
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tt. Tf6«ffi±«:*-r^tt©lSi»4'F^ ; &^L//c 
Ttt£«£©*&^^#S&.5ft:tf>tC#g£-r Sl&fttt. 

T*»«±©*ra@K:iRH5{sn^«isn5. ufc*^ 
©iuvjoffjei>*te?MB?©^&i«ra©ift>M£tt 

[0013] 

[SUSP*] «T, ##£93©fiBt!fc2/-* ^ h*£iiJgfc<fc 

[0014] (nsfe^ji ) y i G*mm?z>7t&v>mt 

VrC&ZY, O, . Fe, O, &80H£L-C©PbO. 

b, o, t%mtLtc&&MWM*. ms.m®tiP[*}<Dm 

JE(fc«cefibfc«. ift 1 2 0 0 W*WWfc*trlr»*» 
ftOfc. 'XK. C©^jS€r?gtaia<J:@tBi^©W©SS-C 

^$sj8 7 o "cim©— saatcfitttLr&ftspttfltccu 

fc. C©^*KTtt£«4L"Cig«UfcGG 

fc«. iSHS@IELfc#&Ti6B«*3l#JLW r r«tJfHH© 
fiBtt**-* » hJRi:fC{Ml/Ck>«*mft<&ft«:j:9 
ID^ofc. JfclC. e^*SJa«tJ©«figSS«r««j9 0 0 -c 
S-CJi#3-&-CSS3-B-)t^. C©*SEF*3K:j6K:tti|a» 

[0015] JBLk©3?tt*IMSOT. *SSJ5«&ifia 
14^/-*^ H*teSK©ff*3&*. ^tl?n5/im/2 0 
um x 10Mm/4 0/im, 1 5 Mm/6 0 (im, 20 
(xm/8 0 ym©4liS©Satt#-* » h4ttSAM«» 
&. *fc. £k®©fc«&«:, Se^WiLT. HJSCaililal 
-©jfifiS**-rSJl^ («T. MW1 ittiT) toJ:C/S 
^^frr. f**52 5j»m, 5 0 Mm, 7 5 Mm. 10 

o Mm©*JB©flBtt#--* 9 hmi&&m%nic. 
[0016] ($mW2) imo&zmzniTz, i#© 
rans^^iLfc. *r. c©*as)p«i^©ffii[s* 

KMT*, a 1 »C©«ffifl«ftjp©«ll6«jg%^r^ 

[ 0 0 1 7 ] PStCfel^r. la, 2a, 3a. 4a» 

JF^la. 2a. 3 a. 4 a £ffl*-£fe-tfT±gF?f?S*F 
A«£J&1/?1>£. 1 1«. ^-8«rtfc*it>rTiSSfi 
*fiWW4»EfiW»JI*3S^-* 4 4 *>KIEi3*©[51<iS# 



C4) 

5 

fc. lb. 2 b. 3b. 4 btt^ti^lagJgsfSt*©^ 
m*m?Z>&ft&fiiL. &&l b. 2b. 3b. 4b* 

jgSi^B*^L*^±T3-ti'-5'>'J>^- > 1 4«T 

grassy b =fr@i£3 it* a — ? 

[0018] C©£ 5 tC^SUOftiiasm^A <hT8B?g 
BStpBi^fctfSC.iKJ:*). ±gi3m^AKSWfc 

[0019] C<DffiMM®iP>$:m^tc®&#-* 
1 3 £TI$ 3 H±r ±g?m^A £ 1W B <b 

1 3rT^B^B*J^SitT±^5W 
A£^-t>i±fc. ^{C. j^ftla. lb£2a. 2b©iP 

^^n-enjnMur. usseaj 1 tmmim 1200 
[ 0 0 2 0 ] yw, jpftih ©*p;s«#©Mf4 2 ©jgjffi 

*KTifiS«£bTlSHibft:GGGg«£giIU -5£ 

[002 1 ] *©&. 1 3 SCfc 9TSP?gg«F 

BimSH+ftia. Ta^^BOj^#2 b35l±g|5m 
*FA©*P#1 a©XTCC< S«fc5CCTSI5^a«tPB*n- 
7l4^lT*-f (S^ttf) -COO' HSSI* 
fc. ^-©?£. y > ^- 1 3 -CTSPSIS^ B * ±M 5 
•CiaJ^iS^At^-l*. *p&1 a«fi)pft2b 
©^i^£T>j(p£ttJj£L/<:. ^©&. 3£{Ciag££5£ 

£FrF3itriim©^rtK4MaJI©ett#-*-.' h 
.^©WEXfcfT&^fc. ^©fg. iUiI0i&;*-tf&»i6T 
©±«C4 0 //m©SS14^-*^ h^SM5r^?t. 

[0022] (mmm3) mtmztismtc* «&©#* 

JS^rff^L/c. Sr. ~>>;>^-l 3*TF$31i 50 
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sagcciegL. 3 6cc. s i o, mm£km<Dm&*%n 
<D&£s&mmicim dt*f<* 1 b ©*F;8«i*j©j5Fr;et4g 

«Cg2gL/c. ■€■©&. ->y>^- 1 3-TTiSP^16rB<& 
±^5-a-T±aJ^^A<!:^to-l+fc^. £?f* 1 a . lb 
t 2 a . 2 b ©^S^^-e-n-eia^ L/t^fc«r*i C 
tt^ttHffcLAitt. cn6©j§SE*jgtg«<!:Hffli^©ra 

co-jiMicss u-ria&astBi&K: u fc. 

[0023] -XK.. &W1 b©j^^g*©S i O, 
Sffl©H^©^«*KT«fiS«<t L-rffLfcGGGi 
-5tttgt , lHiatlS#i&*ie»ff5£B$ras i O 

, mmMkm<Di?i£znti:^'pwmimmLt<L'&. mm® 
s i o, mm±<mm?mz&&2)icj:K>m')W^tc. 

[0024] •€•©?£. IsVlsif- 1 3 K«t 0TSP^l!*P 
B4:T»3'efc^ T^1&^B©^#2 btfiafPfSS 
*FA©jH* 1 a ©XTKX -5 J: 5 (C©Tas«§l^B* O 

fc. -eof*. vy>^-i3 rTSKgiWp b %±^s * 

r±gp^j!FA chl&fc-t* l a©^S£^2 b 
<DlPl&mtX-1p=km&lstt. *<D&. 3^»«Cj^9 0 0-C 
•r?aS*^S3^fcm, iPfltl aO^-SgcfHC^LT 
(,>fcTfli*«*f^T3-f+TMW 1 ©«§«F«J{C4iKJg©S 

io, mmMm*&mLtcTM&&zmmL. -m&m. 
^K©»BS*tf&^/t. -e©g. Ba@«gu&*s6T 

^a^fc^'CtfrtCiOJID^t:, 1 0 /um©tflfflB 
©±CC4 0 Mm©^tt^-^f h*^SJg<&^fc. 
[0 02 5] (SSS&W4) ST. TJi^SiUTittSL 
fcGGGSSJbCC. CeO, iz5 5 i; f 
tmtkA r-O, $Wil/tXA 

?**tfftc\ CeO, **a$-a-r*HiJi=£^L 

CC-C^^y**©Ti6SS©Sgtt3 0 0 
~5 OOTKgoiifcK. ISSWcCeO, KiW6 

0 0-Ct?i»I^-5fc. 

[0026] «ES*I^Frt«:lBgLfce^S{«^ 
«CJH4 1 =&5fe«L-. m 1 2 0 0 •C-C^^b^tf ^Sjfffb 
L/C ^{C. C©^?£*jR^£@tB^©r4©aS. BP 

^9 o ovffi'&<D-jmmtemzLx&ftiim.ffiiicL 

1 0 um<Dtp!Sm<D±l l C4 0 Mm©?814#-* ^ hm«S 
[0027]«1K, «±©HJ6#J 1 ~4 -C^O/cJS 
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4 0 


5 
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4 0 
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1 0 
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[0 02 9] SUK^Til'h GGGSffi±(CifSStt© 

[0030] fcfc. ±.2sgmm2*s£&mmm3 

^•S^ffiSH^* 2 ^ffifflTSIf ©a<? ©?Stix fir ¥ 



10 



20 
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[0 03 1 ] Sfc, ±IEH*fefia|4{C*Jl>r« < CeO, 

*l£fc©-C&<. Y, 0 3 *5^iln, O s I?©J1S8 
#*in&£fcttiv®5©7c^©&{b8jcfc ymittift. 1 s 

fc. 

[0 03 2] 

Ri:K*-risatt©flsi>*flMi*jRBSLte«. -e©±(c 

mxDffi£#-*y bmmnmis. -5-©/5#am>*§£- 
«c*a>r «>^©i>&i^stt©igti 4>©i „ ms 

[0®©f9$i#f89J] 

[0 i ] *^©-njfe^fcfflt^*ffigg^^©ws« 

[^©IftBJ] 
A ±35^^ 

b ras^^ 

la, 2a, 3a, 4a, 

1 1 $3$W 

1 2 ±gB?&*p©G?i$# 

13 v;>^- 

1 4 P — 7 



lb. 2b. 3b. 4b 



30 
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